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Model’s Objectives
̶ Calculating energy yield of outdoor PV systems based on
local weather conditions.
̶ Easy to transfer to other locations.
̶ Available for Si-based PV technologies.
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Solar Irradiation on horizontal surface
GHI = DNI + DHI





































𝐲 = 𝟔. 𝟓𝟎𝟓𝟏𝟐 + 𝟏. 𝟐𝟗𝟐𝟓𝟒𝐱
Diffuse horizontal irradiation = y(x=0) = 6.50512 (MJ/m2/day)
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Modelling solar spectrum
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Snapshots of solar spectra  
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Calculating for Flanders, Belgium
System Frank Deboosere T_36_Brugge
Power 4.35 kWp 5.28 kWp
Orientation Tilt = 450, Azimuth = 22.50 (SSE) Tilt = 450, Azimuth = 22.50 (SW)
Average Annual Yield 
(kWh/year)
Deviation (%) Average Annual Yield 
(kWh/year)
Deviation (%)
Actual yield 4123 4869
This work 3972 3.67 5042 3.55
PVGIS-CMSAF*** 4323 4.85 5846 20.07
PVGIS-SARAH*** 4415 7.08 5858 20.31
PVGIS-ERA5*** 4678 13.46 6587 35.28





Calculating for Vietnam regions
Unit: kWh/kWp
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Tri An
Latitude = 11
This work 149 154 174 162 156 141 138 135 132 141 139 140 1760
PVGIS-
SARAH*
140 145 160 149 146 134 138 144 126 133 131 134 1680
PVWATTS** 147 143 165 166 128 115 113 118 114 134 139 141 1622
Da Nang
Latitude = 16
This work 88 97 132 152 173 172 169 150 120 100 81 79 1513
PVGIS-
SARAH
83 108 134 148 162 151 148 145 126 107 86 67 1466
PVWATTS 86 82 102 120 135 125 133 129 117 107 94 80 1308
Ha Noi
Latitude = 21
This work 70 70 93 109 131 138 146 138 118 103 81 72 1269
PVGIS-
SARAH
75 82 111 125 153 152 157 152 135 120 98 85 1445




Calculating for tandem solar cells
Unit: 𝑘𝑊ℎ/𝑚2
Tri An Da Nang Ha Noi Flanders
Si 304.3 260.3 260.1 219.6
2-T-GaInP/Si 506.7 430.1 429.9 346.2
4-T-GaInP/Si 551.7 476.8 476.1 372.2
2-T-GaAs/Si 187.6 155.4 115.3 155.7
4-T-GaAs/Si 507.3 435.1 358.9 355.7







▪ Average daily, monthly and annual energy yield can be 
calculated accurately.
▪ Be able to transfer to other locations.
▪ Evaluating potential benefit of outdoor PV systems.
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Thank you for your attention!
